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The Questions Facing Us 12
Years Ago

(1) Will sequestration work
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(3) Does the US have enough
capacity for sequestration
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Why we believe that CO,
Sequestration will work

Natural gas reservoirs have kept gas in
the subsurface for tens of millions of years
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Why we believe that CO,
Sequestration will work

The 37 year plus record of CO, injection
into depleted oil fields (CO,-EOR)

~ 600 million tons of CO, transported in
pipelines in the US

~ 1,200 million tons of CO, injected
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Why we believe that CO,
Sequestration will work

No known significant environmental
Issues

Excellent safety record

Better than 99% retention of CO, in
reservoir
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Why we believe that CO,
Sequestration will work

Bureau of Economic Geology’s
DOE funded Field Projects:

Friol

Frio II

SACROC

Cranfield Phase II

Cranfield Phase 111
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Frlo Brine Pilot Research Team
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CO, Saturation Observed with Cross-
well Seismic Tomography vs. Modeled

Injection
ell

Observation
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Modeled CO, plume
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Frio I Pilot Injection Project
2005 - 2006

First highly instrumented brine
injection

Showed ... computer simulation fate
of CO, work well

and available technologies can
monitor CO,
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Frio II Pilot Injection Project
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2007 - 2008

Second highly instrumented
brine injection

Showed ... Capillary trapping of
CO, will be a significant factor is
assuring long term secure
storage
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Monitoring Design Frio 2

Injection Well Observation Well

Packers
Downhole Pand T

RST logs

'-‘I;._F,j = BUREAL.] OF‘ " Th Ill-i‘(f:! ustin GU“:

€. 58 Economic JACKSON N=TL | &

[ Carb
‘%—éy GEOLOGY  J5H0OL OF GEOSCENGES | arbon




Two Phase Flow of CO, Brine

CO, is

- hon-wetting

- low viscosity
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Modeled evolution of phases of
CO,
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SACROC Project
2006 - 2010

First monitoring for leakage in
Permian Basin CO, EOR site
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SW Carbon Sequestration
Partnership Project hosted by
Kinder Morgan (EOR Operator)
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SACROC Access to Private Water Wells
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SACROC Project

Showed .... No evidence of
leakage of CO, into groundwater
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Cranfield Inm ectlon PrOJects
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DRI Denbury Onshore LLC
Sandia Technologies@

Sandia Technologies,; LLC
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Cranfield Field
Test Collaboration
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wihCAND

Partnership
Project

Managed by SSEB
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Cranfield Phase 1I Project

ealss
s

REAL
CC NOM L
TOLO

D)
St

2008 - 2010

Million ton injection of CO, into
and oil field

SECARB Sequestration
Partnership Project hosted by
Denbury (EOR Operator)
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Cranfield Phase 1I Project
2008 - 2010

Showed .... Digital pressure
gauges in reservoir and at well
head are sensitive to relatively
small leaks
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Cranfield Phase III Project
2009 - 2010

First highly monitored million ton
a year injection rate into brine

Project underway.....
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IS CO, SEQUESTRATION SAFE?
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IS CO, SEQUESTRATION SAFE?

Risks associated with CO, sequestration

Capture plant

CO, Pipelines

Well blowouts

Leakage of CO, into groundwater

Leakage of CO, into oil and gas reservoirs
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CONCLUSIONS ABOUT RISKS

e Most risks associated with CCS
can be quantified and are similar
to other analogous industrial
activities

 Risks for well characterized,

carefully selected sites are
manageable and bounded
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o Risk assessment ultimately is site
specific
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DO WE HAVE THE CAPACITY WE
NEED?

Yes and no....

Sequestration capacity is ample in
Gulf Coast, Illinois Basin,
California....

But limited in New England, Ohio
Valley, Mid Atlantic, Carolinas...
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CONCLUSIONS

CO, sequestration is ready for pilot
projects at true commercial scale
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Thanks!

For more information: www.beg.utexas.edu



